Pentagonal Curveの構成について by 大淵, 朗
Title Pentagonal Curveの構成について
Author(s)大淵, 朗












$C$ $\mathbb{C}$ $C$ \mbox{\boldmath $\delta$} $\dim\delta=r$
$\deg\delta=d$ \mbox{\boldmath $\delta$} $g_{d}^{r}$ $C=(c_{g_{d}^{1}},.)$
$1.C=(c_{g_{d}^{1}},)$ $d$-gonal curve ,C base point free $g_{d}^{1}$
$e<d$ $C$ $g_{e}^{1}$
2-gonal hyperelliptic,3-gonal trigona1,4-gona1 tetragonal 5-gonal




$F_{0}=\tau(c_{\omega},c)\supset F_{1}=\Gamma(C,\omega c\otimes O(g^{1}d)^{\otimes}-1)\supset\cdots\supset Fn=\tau(c_{\omega_{C}},\otimes O(g_{d}1)^{\otimes}-n)\supset\cdots$
inclusion $\Gamma(C,\omega c\otimes O(g_{d}^{1})\otimes-i)\supset\Gamma(C, \omega_{C}\otimes O(g_{d}^{1})^{\otimes-}(i+1))$
F(C, $\mathit{0}’(.g_{d}^{1})$ ) $s$ – ,
$\Gamma(c_{\omega_{C}\otimes},o(g_{d}^{1})\otimes-(i+1))\cdot s\subset\Gamma(c, \omega C$. $\otimes o(g^{1}d)^{\otimes i}-)$
$\Gamma(C, \omega c\otimes \mathcal{O}(g_{d})^{\otimes()}1-i+1)$ – ,
$e_{i}=e_{i}(g_{d}^{1})=\#\{j\in \mathrm{N};\dim(F_{j-1}/F_{j})\geq i\}-1$
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$e_{1},$ $\cdots,$ $e_{d-1}$ scroilar invariants ( $[\mathrm{K}\mathrm{O}]\mathrm{p}.4588$ )Q
$e_{1}\geq\cdots\geq e_{d-1}\geq 0$ $e_{1}+\cdots e_{d-1}=g-d+1$
,\alpha i $=\dim\tau(C, o((i+1)g_{d}^{1}))-\dim\Gamma(C, O(ig_{d}^{1}))(i\in \mathrm{N}\cup\{0\})$ $\{\alpha_{n}\}_{n=}^{\infty}0$
scrollar invariantsel, $\cdots ed-1$
1. $e_{i}= \min\{j;\alpha j\geq d-i+1\}-1(i=1, \cdots d-1)$ .
$C$ non-hyperelliptic $Carrow \mathrm{P}^{g-1}$ canonical embedding $\circ$
$D\in g_{d}^{1}$
$\overline{D}=\bigcap_{HD\subset}H=D$
$D$ linear span $H$ $\mathrm{P}^{g-1}$
$X= \bigcup_{D\in g_{d}^{1}}\overline{D}\subset \mathrm{P}^{g-}$
$X$ ( $[\mathrm{A}\mathrm{C}\mathrm{G}\mathrm{H}]\mathrm{p}.96$ )
1(Harris). $X$ projective bundle $\mathrm{P}(\mathcal{O}(e_{1})\oplus\cdots\oplus O(e_{d-1}))arrow\pi \mathrm{P}^{1}$ \mbox{\boldmath $\pi$}*(0(H)) $\cong$
$O(e_{1})\oplus\cdots O(e_{d}-1)$ tautological sheaf $O(H)$ $|H|$











3. $C=(c_{g_{d}^{1}},)$ $d$ ,0(D)\otimes \otimes ed-l+2
birationally very ample
$e0=e\mathrm{o}(g_{d}^{1})=0$ \alpha \in Z/dZ \alpha $=i\mathrm{m}\mathrm{o}\mathrm{d} d\mathbb{Z}(0\leq i\leq d-1)$
$i$
$e_{\alpha}=e_{i}$
4. $d$ $i,j\in \mathbb{Z}/d\mathbb{Z}$
$e_{i+j}\leq e_{i}+e_{j}+2$
$5(\mathrm{M}\mathrm{a}\mathrm{r}\mathrm{o}\mathrm{n}\mathrm{i})$ . $e_{1}\geq e_{2}\geq 0$ $e_{1}+e_{\mathit{2}}=g-2$ ,
$e_{1}\leq 2e_{2}+2\Leftrightarrow$ $g$ trigonal curve$(c,g_{3})1$ $e_{i}(g_{3}^{1})=e_{i}$
– ( $[\mathrm{K}\mathrm{O}]\mathrm{p}.4589$ )
$6(\mathrm{K}\mathrm{a}\mathrm{t}\mathrm{o},\mathrm{o}\mathrm{h}\mathrm{b}\mathrm{u}\mathrm{c}\mathrm{h}\mathrm{i})$ $e_{1}\geq e_{2}\geq e_{3}\geq 0$ $e_{1}+e_{2}+e_{3}=g-3$
$1).e_{1}\leq e_{2}+e_{3}+2$ $e_{2}\leq e_{3}+2\Rightarrow$ $g$ tetragonal curve $(c_{g_{4}^{1}},)$ $e_{i}(g_{4}^{1})=e_{i}$
$O(g_{4}^{1})^{\otimes}e3+\mathit{2}$ birationally very ample o
$2).e_{1}\leq e_{2}+e_{3}+2\Leftrightarrow$ $g$ tetragonal curve $(C\ovalbox{\tt\small REJECT},g_{4}^{1})$ $e_{i}(g_{4}^{1})=e_{i}$
6. $e_{1}\geq e_{2}\geq e_{3}\geq e_{4}\geq 0$ $e_{1}+e_{\mathit{2}}+e_{3}+e_{4}=g-3$




$\Gamma(C, O(D))=\{f\in K;(f)+D\geq 0\}$ ( $K$ $C$ )
$(c_{g_{d}^{1}},)$ F(C, $O(g_{d}^{1})$) $=[1, x]$
$e_{1},$ $\cdots,$ $e_{d-1}$ 1 $i=1,$ $\cdots,.e_{d-1}+1$ ,
$\Gamma(C, \mathcal{O}(igd)1)=[1, X, \cdots, X^{i}]$
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, $i=e_{d-1}+2,$ $\cdots,$ $e_{d-\mathit{2}}+1$ ,
$\tau(C, O(igd1))=[1, x, \cdots, x^{i},y_{1,\cdots,y_{1}}x^{i}-e_{d1}--\mathit{2}]$
, $i=e_{d-j}+2,$ $\cdots,$ $e_{d-(j+1}$ ) $+1$ $(j=1,2, \cdots, d-2)$ ,
$\Gamma(C, \mathcal{O}(ig_{d}1))=[1,X, \cdots, x, y1, \cdots, y_{1}x^{i}-ed-1^{-2}, \cdots,xy_{j}, \cdots, y_{j}-ed-j-2]ii$
$i\geq e_{1}+2$ ,
$\Gamma(C, O(igd1))=[1, x, \cdots, x^{i},y_{1}, \cdots, y1x-, \cdots, y_{d-}1, \cdots, y_{d}-1x-e1^{-\mathit{2}}]i-e_{d1}-\mathit{2}i$
F(C, $O(ig_{d}^{1})$ ) ,s, $j=0,$ $\cdots,$ $d-1$
$e_{d-j}\leq e_{d-jS}++e_{d-}+s2$
4 $s=0$ $=0$
$1\leq s,j\leq d-1$ j $\leq s$ $e_{d-jS^{=}}+es-_{\dot{\mathrm{J}}}\text{ }$
$e_{d-j}\leq e_{s-j}+e_{d-\mathit{8}}+2$ $s-i.=0$ $s-j\geq 1$
$d-1\geq d-j\geq d-j\geq s-j\geq 1$ ,ed-l $\leq e_{d-j}\leq e_{s-j}\leq e_{1}$
, 4 $>s$ $0\leq d-j+s\leq d..-1$
$d-j+s=0$ $e_{d-j}.,$ $=e_{d-s}$ $j\geq s+1$
$1\leq d-j+s\leq d-1$ $j<2..s$ $s$
$e_{d-j}\leq e_{d-j+s}.+e_{d-S}+2$ $s=1$ 2 3
, $s-1$ $d-(s-1)\leq d-j+s\leq d-1$
$e_{dj+s}-$ $1\leq s,j\leq d-1,j\geq s+1$
$1\leq d-j+.s\leq d-1$ $j\geq 2.s$ $\text{ _{}2S}.\leq j\leq d-1$
$j$ $e_{d-j}>e_{d-j+s}+e_{d-S}+2$ $j$ $s+1\leq k\leq j$
(i.e.l $\leq k-s\leq j-s$) F(C, $O((ed-(k-s)+2)g_{d}^{1})$ ) $\subset\Gamma(C, O((ed-(j-s)+2)g_{d}^{1}))$













$\det(B)\neq 0$ $B$ $j-s$ $\det(B)=^{\mathrm{o}}$
ys $.k(x)\text{ }.j-_{\mathrm{r}}..s$ $k(C)/k(x)$ $d$ $d$
$\text{ }$ , $y_{s}\not\in k(x)$ $j-s\leq d-2$ $\circ$ $\mathrm{d}\mathrm{e}\dot{\mathrm{t}}(B)\neq\prime 0\dot{\text{ } }$
$s\leq j-s$ , $B$ B\tilde (A) $\text{ }\tilde{B}$
$\det(B)y_{s}=$ ($\deg\leq j-s-1$ $y_{S}\text{ }$) $yj-l$
’
..
$+\cdots+$ ($\deg\leq j-s-1$ $y_{S}$ )yj-s-l
\mbox{\boldmath $\lambda$} $=\det(B)y_{S}$ \mbox{\boldmath $\lambda$}\in k(x) \mbox{\boldmath $\lambda$} $=\det(B)y_{S}$ $k(x)$
$j-s-1$ $j-s-1\leq d-1-s+1\leq d-1$
$\lambda\not\in k(x)$ 1, $\lambda,$ $\cdots,$ $\lambda^{d-1}$ $k(C)/k(x)$ $y_{S}=$
$\mu_{1}(x)+\mu 2(X)\lambda+\cdots\mu l(X)\lambda^{l}$ ($0\leq l\leq d-$
.
$1$ \mu 1 $(x),$ $\cdots,$ $\mu\iota(x)\in k(x),$ $\mu_{l}(_{X})\neq 0$)
y, $k(x)$ $l(j-s’)$ $d|l(j-s)$
$d$ 4
. 2 3 3 , 2
$1\leq s,j\leq d-1,j\geq s+1$ $1\leq d-j+s\leq d-1$ $j\geq 2s$
,
2 6
$\mathrm{Y}_{1}$ ,Y2 $\mathbb{C}$ $g_{1},$ $g_{2}$ $P_{1}$ $\in \mathrm{Y}_{1},$ $P_{\mathit{2}}\in \mathrm{Y}_{\mathit{2}}$
$D_{1}\subset Y_{1},D_{2}\subset \mathrm{Y}_{2}$ $P_{1},$ $P_{\mathit{2}}$ ,x’ : $D_{i}arrow D=\sim\{z\in \mathbb{C}||z|<1\}$
$(i=1,2)$ $x_{1}(P_{1})=0,x_{2}(P_{\mathit{2}})=0$ $\mathrm{Y}_{1}\mathrm{x}D\supset D_{1}\mathrm{x}D$
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$\cross D\supset D_{\mathit{2}}\cross D$ $D_{1}\cross D\supset F_{1}=\{(q, t)\in D_{1}\cross D||x_{1}(q)|\leq$
$|t|\},D_{2}\cross D\supset F_{2}=\{(q, t)\in D_{1}\cross D||x_{2}(q)|\leq|t|\}$ $\mathcal{Y}_{1}=$
$\mathrm{Y}_{1}\cross D\backslash F_{1},\mathcal{Y}_{\mathit{2}}=Y_{2}\cross D\backslash F_{2}$ $U_{1}=D_{1}\cross D\backslash F_{1},U_{2}=D_{\mathit{2}}-\cross D\backslash F_{\mathit{2}}$
$U_{1},$ $U_{2}$ $\mathcal{Y}_{1},$ $\mathcal{Y}_{2}$ $Z=D\cross D$ $\text{ ^{}\backslash }\iota_{1}..U_{1}\mathrm{c}arrow Z$
$\iota_{1}(q, t)=(x_{1}(q), \frac{t}{x_{1}(q)}),$ $\iota_{2}$ : $U_{2}=\succ Z$ \iota 2(q, $t$ ) $=( \frac{t}{x_{1}(q)}, x_{2}(q))$ $\circ$
$U_{1}\subset Z,Z\supset U_{\mathit{2}}$ , – $\mathcal{X}=\mathcal{Y}_{1}\mathrm{U}Z\cup y_{9}\sim$
$p_{1}$ :
$\mathcal{Y}_{1}arrow D$ $p_{1}(q, t)=t,p_{2}$ : $\mathcal{Y}_{\mathit{2}}arrow D$ $p_{\sim}9(q, t)=t$ $p_{Z}$ : $Zarrow D$ $qz(t_{1,\mathit{2}}t)=t_{1}t_{2}$
t2 $p_{1},p_{\mathit{2}}$ pZ $\mathcal{X}$ $p:\mathcal{X}arrow D$
$p^{-1}(t)=X_{t}$ $t\neq 0$ $X_{t}$ $g_{1}+g_{2}$ $t=0$ $X_{\mathit{0}}$
2 $\mathrm{Y}_{1},\mathrm{Y}_{\mathit{2}}$ $\mathrm{Y}_{1}\ni P_{1}=P_{\mathit{2}}\in$
transversal $P_{1}$ $\in D_{1}\subset \mathrm{Y}_{1},P_{\mathit{2}}\in D_{\mathit{2}}\subset$ Y2
$x_{1}:D_{1}’arrow D(x_{1}\sim(P_{1}.)=0)’\backslash x_{2}$ : $D_{2}arrow D(X_{2}(P_{9,\sim})=0)\sim$
$\Gamma(\}^{r_{2}}, o(dP2))\geq 2$ $\mathcal{L}_{1}\in \mathrm{P}\mathrm{i}\mathrm{c}^{d}(\mathrm{y}_{1}’)$ $\mathcal{L}_{2}\in \mathrm{P}\mathrm{i}\mathrm{c}^{d}(Y_{\mathit{2}})\text{ }\Gamma(\mathrm{Y}_{1}, c1)\geq 2$
$\Gamma(1_{2}’, \mathcal{L}_{2})\geq 2$ $V_{1}$ $\subset\Gamma(\mathrm{Y}_{1}, \mathcal{L}_{1})V_{\mathit{2}}\subset\Gamma(\mathrm{Y}_{2}, \mathcal{L}_{2})$ $\mathrm{d}\mathrm{i}.\mathrm{m}V_{1}.=\dim V_{2}=2$
$\circ$ $a_{1}<b_{1}$ $V_{1}$ $P_{1}$ -ordersequencs ,a2 $<b_{2}$ $V_{2}$ $P_{\mathit{2}}$-order
sequencs o
$a_{1}+b_{2}=d,$ $a_{2}+b_{1}=d$
$\sigma_{1},$ $\tau_{1}$ $\mathrm{o}\mathrm{r}\mathrm{d}\mathrm{p}1\sigma_{1}=a_{1},\mathrm{o}\mathrm{r}\mathrm{d}_{P}1\tau_{1}=b_{1}$ ,
$\sigma_{2},$ $\tau_{2}$ $\mathrm{o}\mathrm{r}\mathrm{d}_{P_{2}}\sigma_{\mathit{2}}=a_{2},\mathrm{o}\mathrm{r}\mathrm{d}_{P_{2}}\mathcal{T}_{2}=b_{\mathit{2}}$
$\frac{\tau_{1}}{\sigma_{1}}=x_{1}^{b_{1}-a_{1}}$
$x_{1}(P_{1})=0$ $x_{1}$ : $D_{1}arrow D$ ($D_{1}\sim$ $P_{1}$ ), $\frac{\tau}{\sigma}z_{2}=x_{2^{2}}b-a_{2}$ $x_{2}(P_{2}).=0$
$x_{2}$ : $D_{\mathit{2}}arrow D$ ($D_{2}\sim$ $P_{2}$ )
$e_{1}= \frac{\tau_{1}}{x_{1}^{a_{1}}}=\frac{\sigma_{1}}{x_{1}^{b_{1}}},e_{2}=\frac{\tau_{2}}{x_{2^{\circ}}^{a_{\sim}}}=\frac{\sigma}{x_{2}^{b_{2}}}\underline’$
$D_{1},D_{2}$ $0$




$)$ , $\mathcal{Y}_{2}$ $q_{1}^{*}(\mathcal{L}_{1})$ $.Z$ $O$ $.q$1*(L $|C^{T_{1}},=Oe_{1}$ ,
$q_{2}^{*}(\mathcal{L}2)|$ $=Oe_{2}$ $U_{1}\subset Z\supset U_{2}$ $U_{1}\cap U_{2}$ $q_{1}^{*}(\mathcal{L}_{1})|U_{1}\mathrm{n}U_{2}=$
$Oe_{1},q_{2}^{*}(\mathcal{L}2)|U_{1}\cap U_{2}=\mathit{0}_{e_{2}}\text{ }\dagger 1\vee-\mathit{0}_{z}|U_{1}\cap U_{2}=O$ ,Ul\cap U2 $(Z_{1}, z_{2})\in Z$
.
$e_{\mathit{2}}$ $1\in O_{Z}|U_{1}\cap U_{2}=O$ – , $e_{1}$ $z_{2}^{d}\in O_{Z}|U_{1}\cap U_{2}=O$ –
,el $=z_{\mathit{2}}^{d}e_{2}$ $\mathcal{X}$ $\mathcal{M}_{1}=\mathcal{M}_{Y_{1}}$
’
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. Ml|X\Xo\cong M2|X\Xo Ml|Xt\cong M2|X $0\neq t\in D$
$t\neq 0$ $\mathcal{L}_{t}=\mathcal{M}_{1}|X_{t}=\mathcal{M}_{2}|Xt$ $\mathcal{L}_{t}$
. $p_{*}(\mathcal{M}^{\bigotimes_{1}\iota_{)}}$ $p_{*}(\mathcal{M}_{\mathit{2}}^{\otimes\iota})$ $l\in \mathrm{N}$ locally free sheaf o
$d$ $n$ $Y_{1}$ $W_{1}$ Y2 $W_{2}$ $X_{0}$
P1=P $P_{1}$ $W_{1}$ -order sequence $a_{0}^{1}<\cdots a^{1}P_{\mathit{2}}n-1$’ $W_{2^{-}}\mathrm{o}\mathrm{r}\mathrm{d}\mathrm{e}\mathrm{r}$. sequence
$a_{0}^{2}<.\cdots a_{n-1}^{2}$ $L=$ { $(\mathrm{Y}_{1},$ $W_{1})$ , (Y2, $W_{2})$ } ,
( $[\mathrm{E}\mathrm{H}]_{\mathrm{P}^{34}}.8$ ) ..
3. $a_{0}^{1}+a_{n-1}^{\mathit{2}}\geq d,$ $a_{1}^{1}+a_{n-2}^{2}\geq d,$ $\cdots,$ $a_{n-1}^{1}+a_{0}^{2}\geq d$ $L$ crude himit
linear series $a_{0}^{1}.+a_{n-1}^{2},$ $=d,$ $a_{1}1+a_{n-\mathit{2}}^{2}=d,$ $\cdots,$ $an-11+a_{0}^{2}=d$
$L$ himit linear series
$V_{1}(l)=p_{*}(\mathcal{M}^{\otimes}1\mathrm{t})\otimes k(0)$
$V_{2}(l)=p_{*}(\mathcal{M}\otimes\iota)2\otimes k(\mathrm{o})$
$V_{1}(l)\subset\tau(Y_{1}, \mathcal{L}^{\bigotimes_{1}\iota})$ ,K(l) $\subset\Gamma(\mathrm{Y}_{2}, \mathcal{L}_{2}^{\otimes l})$
( $[\mathrm{E}\mathrm{H}]_{\mathrm{P}^{34}}.8$ ), $L(l)=\{(Y_{1}, V_{1}(l)), (Y_{2}, V_{2(}l))\}$ $[\mathrm{E}\mathrm{H}]\mathrm{p}.348$
$l\in \mathrm{N}$ $L(l)$ crude limit linear series $\circ$
Pardini ([P] ) Y ,G
p $G^{*}=\mathrm{H}\mathrm{o}\mathrm{m}(G, \mathbb{C}^{\mathrm{x}})$ $G$ charactor group ,\mbox{\boldmath $\chi$}\in G*\{0}
invertible she] $\mathcal{L}_{\chi}\in \mathrm{P}\mathrm{i}\mathrm{c}(Y)$ $\mathcal{L}0=^{o_{Y}}$ \psi \in G*\{0}







$\Gamma(\mathrm{Y}, \mathcal{L}_{x^{\otimes c}x}’\otimes \mathcal{L}_{\chi x}^{-1},)\cong \mathrm{H}\mathrm{o}\mathrm{m}(\mathcal{L}_{x\prime}^{-1_{\otimes \mathcal{L},c_{x\chi},)}}\chi-1-1$
$\Gamma(\mathrm{Y}, \mathcal{L}_{\chi}\otimes \mathcal{L}_{\chi’}\otimes \mathcal{L}_{xx’}^{-}1)$




$\mathcal{L}_{\chi}\otimes c_{x}’\cong \mathcal{L}_{\chi\chi^{l}}\otimes o(\sum_{\mathit{0}\psi\epsilon c*\backslash \{\}}\epsilon_{\chi,\chi’}^{\emptyset}D\psi)$
$\text{ }\sum_{\psi\in G*\backslash \{0\}}\epsilon x,$
$x’\psi D\psi$ section $\mathcal{L}_{\chi}^{-1}\otimes \mathcal{L}_{\chi}^{-1},arrow$
$\mathcal{L}_{x\mathrm{x}}^{-1},\text{ _{ }}$ $O_{Y}$ -
$\mu:S^{2}Aarrow A$
( $[\mathrm{p}]_{\mathrm{P}^{19}}.9$ Proposition 2.1 )
$8(\mathrm{P}\mathrm{a}\mathrm{r}\mathrm{d}\mathrm{i}\mathrm{n}\mathrm{i})$. $\mathcal{O}_{Y}$- \mu : $S^{\mathit{2}}Aarrow A$ $A$ $\mathit{0}_{\mathrm{Y}}$-algebra
$f:\mathrm{S}\mathrm{p}\mathrm{e}\mathrm{c}(A)arrow Y$
$\mathrm{P}$
$\mathrm{f}$ $\cup$ $D_{\psi}$ \psi , $\psi’\in G^{*}\backslash \{0\}$
$\psi\in G^{*}\backslash \{0\}$
$D\psi\cap D_{\psi}’=\emptyset$ $D_{\psi}\subset Y$ $\mathrm{s}_{\mathrm{P}^{\mathrm{e}\mathrm{c}}}(A)$







$g$ $C$ $C$ base point free 5















\Gamma (P\perp , $\mathcal{O}(d_{i})$ ) $\ni si$ $(i=1,2,3,4)$ $D_{i}=(s_{i})_{0}(i=1,2,3,4)$
reduced $D_{1},$ $D_{2},$ $D_{3},$ $D4$
$\mathcal{L}_{i}=\dot{O}(e_{i}+|2)(i=1,2,3,4)$
$\mathcal{L}^{\otimes\otimes-}12_{\otimes \mathcal{L}_{2}}1\cong O(d_{2})\otimes O(d4)$
$c_{1}\otimes^{c_{2}\otimes \mathcal{L}^{\bigotimes_{3}}O()}-1\cong d3\otimes O(d4)$
$\mathcal{L}_{1}\otimes c_{3}\otimes \mathcal{L}^{\bigotimes_{4}-}1\cong O(d2)\otimes c9(d4)$
$\mathcal{L}_{1}\otimes \mathcal{L}_{4}\cong O(d_{1})\otimes O(d\underline,)\otimes O(d_{3})\otimes O(d_{4})$
$\mathcal{L}^{\bigotimes_{2}\otimes-}2_{\otimes c4}1\cong O(.d_{3})\Theta\dot{O}(d_{4})$
$\mathrm{C}_{2}$ $\otimes \mathcal{L}_{3}\cong O(d_{1})\otimes O(d_{2})\otimes O(d_{3})\otimes O(d_{4})$
$\mathcal{L}_{2}\Theta \mathcal{L}_{4}\otimes \mathcal{L}_{1}\otimes-1\cong O(d1)\otimes O(d3)$
$\mathcal{L}_{2}^{\otimes \mathit{2}_{\otimes}}\mathcal{L}^{\bigotimes_{1}-1}\cong O(d_{1})\otimes o(d2)$
$\mathcal{L}_{3}\Theta \mathcal{L}_{4}\otimes c\bigotimes_{2}-1\cong O(d_{1})\otimes O(d3)$
$c_{4}^{\otimes\otimes-}2_{\otimes \mathcal{L}_{3}}1\cong O(d_{1})\otimes o(d_{\mathrm{s}})$
Pardini $s_{1},$ $s_{2},$ $s_{3}$ ,84 $A=\mathcal{L}_{1}^{-1}\oplus \mathcal{L}_{2}^{-1}\oplus \mathcal{L}_{3}^{-1}\oplus \mathcal{L}_{4}^{-1}$
O-algebra \mbox{\boldmath $\pi$} : $\mathrm{s}_{\mathrm{P}^{\mathrm{e}\mathrm{c}}}(A)arrow \mathrm{P}^{1}$ 5
$\mathrm{S}\mathrm{p}\mathrm{e}\mathrm{c}(A)$ $g_{5}^{1}=\pi^{*}(O(1))$ $g_{5}^{1}$ base point free
5 pencil o \sim (OC) $=A$ $\pi_{*}(o_{C(}lg^{1}\mathit{5}))=A\otimes$
$O(l)$ $i(f=1,2,3,4)$ inclusion $Oarrow A\otimes$
$O(e_{i}+2)$ . $\mathrm{s}\mathrm{e}\mathrm{c}\mathrm{t}\mathrm{i}\mathrm{o}\mathrm{n}\eta_{i}\in\Gamma(C, o_{c(}(ei+2)g_{5}^{1}))$ $A$







$\text{ }$ F(C, $O((\iota-1)g^{1}5)$ ) $\otimes\Gamma(C, O(g5)1)arrow\Gamma(C’, o(lg51))$
$l=e_{4}+2,$ $e_{3}+2,$ $e_{2}+2,$ $e_{1}+2$ $\eta_{4},$ $\eta_{3},$ $\eta_{\mathit{2}},$ $\eta_{1}$ cokernel
$P\in E_{1}$ F(C, $O(lg_{5}^{1}$ $)$ )-order sequence
$1\leq l\leq e_{4}+1$ ,0, 5, 10, 15, $\cdot$ . . $e_{4}+2\leq l\leq e_{3}+1$ 4, 9, 14, $\cdot$ . .
$e_{3}+2\leq l\leq e_{\mathit{2}}+1$ 3, 8, 13, $\cdot$ . . $e_{2}+2\leq l\leq e_{1}+1$
2, 7, 12, $\cdot$ . . , $e_{1}+2\leq l$ 1, 6, 11, $\cdot$ . .
$P\in E_{2},$ $E_{3},$ $E_{4}$
Case 2:
$C$ 5 – $\mathrm{P}^{\mathrm{e}\mathrm{n}\mathrm{C}\mathrm{i}1}g^{1}5$ $O(g_{5}^{1})\cong O(5P_{1})$
$P_{1}\in C$ Case 1 $C$ $E$
$P_{2}$ $\in E$ $\mathrm{Y}_{1}=C,\mathrm{Y}_{2}=E.\mathcal{L}_{1}=O(5P_{1})$ ,
$\mathcal{L}_{2}=O(5P2),V_{1}=\Gamma(\mathrm{Y}_{1}, \mathcal{L}_{1})$ , $V_{2}\subset\Gamma(Y_{2}, \mathcal{L}_{\mathit{2}})$ $V_{2}$-ordersequence $0<5$
$\circ\{\sigma_{1}, \tau_{1}\}$ $\mathrm{o}\mathrm{r}\mathrm{d}_{\mathrm{P}_{1}}(\sigma_{1})=0,$ordpl $(\tau_{1})=5$
, $\{\sigma_{2}, \tau_{\mathit{2}}\}$ $\mathrm{o}\mathrm{r}\mathrm{d}_{P_{2}}(\sigma_{\mathit{2}})=0,$ $\mathrm{o}\mathrm{l}\mathrm{d}P2(\tau_{2})=5$ $V_{2}$






$p:\mathcal{X}arrow D$ $0\neq t\in D$ $X_{t}=_{P^{-}}- 1(t),$ $\mathcal{L}_{\{}=\mathcal{M}1|x_{t}=\mathcal{M}_{2}|x_{t}$
$\mathcal{L}_{t}$ $X_{t}$ 5 $\dim\Gamma(x_{t}\vee, c_{t})=2$ base point free
pencil $g_{5}^{1}(t,)$ $e_{i,t}=e_{i}(g_{5}^{1}(t))(i=0,1,2,3,4)$




$i$ ( $P_{1}$ , $P_{2}$ , Yl , Y2)
9. $P_{1}\in C=Y_{1}$ $\Gamma(C, \mathcal{L}^{\otimes l})$-order sequence , $l\leq e_{i}+1$
vanishing order 1 $l\geq e_{i}+2$ vanishing order 1
$i=i$ ( $P_{1},$ $P_{2},Y_{1}$ , Y2) $i(P_{1}, P_{2_{\mathit{1}}}.Y_{1}, \}_{2}’)$ , $\mathrm{Y}_{1}$
$l\leq e_{i}+1$ $\dim V_{1}(\iota)=\dim\Gamma(C, \mathcal{L}^{\otimes i}),$ $\iota\geq e_{i}+2$ $\dim V_{1}(\iota)=\dim\tau(c, \mathcal{L}^{\otimes l})-1$






A. \eta \eta \in F(C, $\mathcal{L}^{\otimes e_{i+2}}$ ) $\mathrm{o}\mathrm{r}\mathrm{d}_{P_{1}}(\eta)=1,\eta(P)=0$ $\mathrm{o}\mathrm{r}\mathrm{d}_{P(\eta)}=1$
$(C, \mathcal{L})$ Case 1 $(C, \mathcal{L})$ ,P, $P_{1}\in E_{i}(i=1,2,3,4)$
$(C, \mathcal{L}, P, P1)$ A ( )
. Case 2 $(C, \mathcal{L})$ $\mathcal{L}\cong O(5P_{1})\cong O(5P),i=i(P)=i(P_{1})$
$P,$ $P_{1}\in C$ A , $i=1$ $e_{i}+1<e_{i-1}$
,D $F\geq 0$ $F\supset D$ $0\neq t\in D\backslash F$
$t$ $P\in X_{t}$ $\mathcal{L}_{t}^{\otimes}\iota$-order sequence vanishing order 1 $l\leq e_{i}+2$
,1 $\geq e_{i}+3$
. Case 2 $(C, \mathcal{L})$ $\mathcal{L}\cong O(5P_{1})\cong O(5P)\cong O(5Q),i=$
$i(P)=i(Q)=i(P_{1})$ $P,$ $Q,$ $P_{1}\in C$ 2 A ,
$i=1$ $e_{i}+1<e_{i-1}$ ,D $F\not\supset 0$
.
$F\supset D$ $0\neq t\in D\backslash F$ $t$ $.P,$ $Q\in X_{t}$
$\mathcal{L}_{t}\cong o(5P)\cong O(\bm{5}Q)$ $i(P)=i(Q)$ A
10. \alpha , Case 2 $(C, \mathcal{L})$ $\mathcal{L}\cong O(5P_{1})\cong,$ . . $\cong$
$\mathcal{O}(.5P_{\alpha}),$ $i=i(P_{1})=\cdots=$ $i(P_{\alpha})$ $P_{1},$ $\cdots,$ $P_{\alpha}\in C$ 2 A
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